Introduction: Dehydration is highly prevalent and associated with increased morbidity and mortality in hospital inpatients, particularly among older people. Non-invasive methods of detecting dehydration could be clinically useful in predicting outcomes of acutely unwell patients. The ratio of intracellular water (ICW) to extracellular water (ECW), a marker of dehydration, can be quickly calculated through use of bioelectrical impedance analysis (BIA), although its reliability is disputed. The blood urea nitrogen (BUN) to creatinine (Cr) ratio, calculated from routine admission blood tests, could also be used in detecting dehydration. Methods: Data from two prospective cohort studies were used: patients with fragility fractures (n = 125) and stroke patients (n = 40). The diagnostic accuracy of the two ratios were evaluated for the outcomes of length of stay and discharge destination. Participants from the fracture study were excluded if they were unable to give informed consent (n = 66) or if they refused to participate (n = 19). During the study more patients were excluded from analysis if no fracture was subsequently found on x-ray (n = 2), or if they dropped out due to post-operative pain (n = 2). Stroke patients were not approached if they met the following exclusion criteria: their stroke was deemed severe (National Institute of Health Stroke Scale, NIHSS, score >30), they had a co-existing terminal illness, or their expected survival was less than 48 hours. Of the 40 patients deemed suitable to include, all consented to take part in the study. Logistic regression models were generated to estimate the odds ratio for poor discharge (rehabilitation, death) and prolonged hospital stay, defined as lasting more than ten days. Analyses were adjusted for age, sex and condition. Results: N = 165, 115 were female. The mean age of participants was 76.7 (±9.2) years and median length of hospital stay was 6 days. A BUN:Cr ratio of > 15 was associated with increased odds for prolonged stay (OR 1.88; ) and increased odds for a poor discharge destination (OR 2.98; ) (p for both >0.05). An ICW:ECW ratio below the 25th percentile was associated with increased odds for prolonged length of stay (OR 1.32; CI 0.52-3.33) and significantly increased odds for poor discharge destination (OR 3.36; CI 1.15-9.81) (p < 0.05). Conclusion: The ICW:ECW ratio measured using BIA is fast, non-invasive and could be used in clinical settings to predict outcome in older patients, and appears to be a better prognostic indicator than blood test based estimation of hydration status. Further research should be carried out to establish whether this ratio can be used in other age groups.
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